
64 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü 2��� 539.12.01 ������������ ������ ���������� ��������� ������������� ��������{����������� �����. �. �ãª®¢áª¨©, �. �. �¬¨®¢, �. �. �¥¢ç¥ª®, �. �. �è¨¢æ¥¢(ª ä¥¤à  â¥®à¥â¨ç¥áª®© ä¨§¨ª¨)�ëç¨á«¥  ¢¥à®ïâ®áâì à ¤¨ æ¨®®£® à á¯ ¤  ¬ áá¨¢®£® ¤¨à ª®¢áª®£® ¥©âà¨® �i ! �j+ ¢ § ¬ £¨ç¥®¬ í«¥ªâà®{¯®§¨âà®®¬ £ §¥. �®ª § ®, çâ® ¢ á¢¥àåá¨«ì®¬ ¬ £¨â®¬ ¯®«¥ ¨¬¥¥â¬¥áâ® áãé¥áâ¢¥®¥ ã¢¥«¨ç¥¨¥ áª®à®áâ¨ à á¯ ¤  ¯® áà ¢¥¨î á® á¢®¡®¤ë¬ ¯à®æ¥áá®¬ ¢ áà¥¤¥.� «¨ç¨¥ ¬ ááë ã ¥©âà¨® ¨  àãè¥¨¥ § ª® á®åà ¥¨ï «¥¯â®®£® ç¨á«  ¯à¨¢®¤ïâ ª â ª¨¬ äã-¤ ¬¥â «ìë¬ íää¥ªâ ¬, ª ª ®áæ¨««ïæ¨¨ ¨ ¥áâ -¡¨«ì®áâì ¥©âà¨®, ¨§ãç¥¨¥ ª®â®àëå áâ ®¢¨âáï®¤¨¬ ¨§ £« ¢ëå  ¯à ¢«¥¨© ¢ á®¢à¥¬¥®© ä¨-§¨ª¥ í«¥¬¥â àëå ç áâ¨æ [1].�  áâ®ïé¥© à ¡®â¥ â¥®à¨ï à ¤¨ æ¨®ëå íä-ä¥ªâ®¢ ¢ £®àïç¥© ¨ ¯«®â®© áà¥¤¥ ¢ ¯à¨áãâáâ¢¨¨¢¥è¥£® ª «¨¡à®¢®ç®£® ¯®«ï [2] ¢¯¥à¢ë¥ ¨á¯®«ì-§ã¥âáï ¤«ï ¢ëç¨á«¥¨ï ¢¥à®ïâ®áâ¨ à ¤¨ æ¨®®-£® à á¯ ¤  ¬ áá¨¢®£® ¥©âà¨® ¢ § ¬ £¨ç¥®¬í«¥ªâà®{¯®§¨âà®®¬ £ §¥.� áâ ¤ àâ®© ¬®¤¥«¨ � ©¡¥à£ {� « ¬ {�«íè®ãá® á¬¥è¨¢ ¨¥¬ «¥¯â®®¢ ®á®¢®© ¢ª« ¤ ¢  ¬¯«¨-âã¤ã ¯à®æ¥áá  �i ! �j+ ¢ ª®â ªâ®¬ ¯à¨¡«¨¦¥¨¨¬®¦® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥ (¯®¤à®¡¥¥ á¬. [3,4]):Sij =�i4eGFp2 Z d4xd4x0��j(x)Sp ��LG(x; x0)���A�(x0)G(x0; x)��L�i(x);L= 12 �1 + 5� : (1)�¤¥áì G(x; x0) | ¢à¥¬¥ ï äãªæ¨ï �à¨  ¨¤¥- «ì®£® í«¥ªâà®{¯®§¨âà®®£® £ §  ¢ ¯®áâ®ï®¬¬ £¨â®¬ ¯®«¥, ®¯à¥¤¥«ï¥¬ ï ä®à¬ã«®© [2]:G(x; x0) = Sc(H; T = � = 0) + S�(H; T; �); (2)£¤¥ Sc(H; T = � = 0) | ®¡ëç ï ¯à¨ç¨ ï äãª-æ¨ï �à¨  í«¥ªâà®  ¢ ¯®áâ®ï®¬ ¬ £¨â®¬ ¯®«¥,  â¥¬¯¥à âãà ï ç áâì ¢à¥¬¥®© äãªæ¨¨ �à¨ S�(H; T; �)= i Xs;"=�1 " (")s (x) � (")s (x0)exp[�(Es � "�)] + 1�� exp[�i"Es(t� t0)]: (3)�ã¬¬¨à®¢ ¨¥ ¢ (3) ¯à®¢®¤¨âáï ¯® ¢á¥¬ ª¢ â®-¢ë¬ ç¨á« ¬ s ¯®«®¦¨â¥«ì®{ç áâ®âëå (" = +1)¨ ®âà¨æ â¥«ì®{ç áâ®âëå (" = �1) á®áâ®ï¨©, (")s (x) | ª®®à¤¨ â ï ç áâì à¥è¥¨ï ãà ¢¥¨ï�¨à ª  ¢ ¯®áâ®ï®¬ ¬ £¨â®¬ ¯®«¥.� ¬¥â¨¬, çâ® ¢ ªãã¬ ï ç áâì ¢¥à®ïâ®áâ¨ à á¯ -¤  �i ! �j +  ¢ ¯®áâ®ï®¬ ¢¥è¥¬ ¯®«¥ ¤¥â «ì-® ¨§ãç¥  ¢ à ¡®â å [3, 4], ¨ ¢ ¤ «ì¥©è¥¬ ¬ë ¥¥

®¯ãáª ¥¬,   ¬ âà¨æã á¬¥è¨¢ ¨ï ¢ (1) ¯®« £ ¥¬ ¥¤¨-¨ç®©, ¯®áª®«ìªã §¤¥áì  á ¨â¥à¥áã¥â ¢®§¬®¦ ïª â «¨§¨àãîé ï à®«ì íää¥ªâ®¢ ª®¥ç®© ¯«®â®áâ¨¨ ¨â¥á¨¢®£® ¢¥è¥£® ¯®«ï.�ç¨âë¢ ï, çâ® ¢ á®¢à¥¬¥ëå ¬®¤¥«ïå ¥©âà®-ëå §¢¥§¤ [5] ª®à  §¢¥§¤ë ¯à¥¤áâ ¢«ï¥âáï ¢ ¢¨¤¥ ªà¨á-â ««¨ç¥áª®© à¥è¥âª¨ ¨®®¢, ¯®£àã¦¥®© ¢ á¨«ì-® ¢ëà®¦¤¥ë© í«¥ªâà®ë© £ §,    ¯àï¦¥®áâì¬ £¨â®£® ¯®«ï H & 1012 � 1014 �á, ¡ã¤¥¬ ¯à¥¤¯®-« £ âì ¢ë¯®«¥ë¬¨ á«¥¤ãîé¨¥ ãá«®¢¨ï:T � EF = �(T = 0); 2eH > �2 �m2;H � H0 = m2e ' 4; 41 � 1013 �á.�¨§¨ç¥áª¨ ¤¢  ¯®á«¥¤¨å ãá«®¢¨ï á®®â¢¥âáâ¢ãîâá¨âã æ¨¨, ª®£¤  § ¯®«¥ í«¥ªâà® ¬¨ áà¥¤ë â®«ì-ª® ®á®¢®© ãà®¢¥ì á £« ¢ë¬ ª¢ â®¢ë¬ ç¨á«®¬n = 0;   ®á®¢®© ¢ª« ¤ ¢ ¢¥à®ïâ®áâì ¯à®æ¥áá  ¤ -îâ ¨å ¯¥à¥å®¤ë ¢ ¯à®¬¥¦ãâ®ç®¥ á®áâ®ï¨¥ â ª¦¥ áã«¥¢ë¬ £« ¢ë¬ ª¢ â®¢ë¬ ç¨á«®¬ [6].� à¥§ã«ìâ â¥ ¨§ ä®à¬ã« (1){(3) ¤«ï ¢ª« ¤  íä-ä¥ªâ®¢ ª®¥ç®© ¯«®â®áâ¨ ¢  ¬¯«¨âã¤ã à á¯ ¤ �i ! �j+ ¢ á¢¥àåá¨«ì®¬ ¬ £¨â®¬ ¯®«¥ ¯®«ãç ¥¬á«¥¤ãîé¥¥ ¯à¥¤áâ ¢«¥¨¥:Sif = i(eH)(2�)2qq0!q00 4(eGF ) X"=�1;�=�1 Z dp03�(� �E00)�� exp "� k2?2eH # �(q � q0 � k)[��(q0)���L�(q)]e�(k) " F��k0 �E00 + "E0 ����p3=p03�k3 �� F��k0 + E00 � "E0 ����p3=p03+k3# ; (4)£¤¥F�� = (C2 � C4)2(S2 � S4)2 hg�0g�0 + g�3g�3��g�0g�3 � g�3g�0i+ (C22 � C24)(S22 � S24)�� hg�� + g�1g�1 + g�2g�2 + "12��i ; (5)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1998. ü2 65E0 = qm2 + p23; E00 = qm2 + p023 ;¯à¨ç¥¬ C2(S2) | ¨§¢¥áâë¥ á¯¨®¢ë¥ ª®íää¨æ¨¥-âë ¢ à¥è¥¨¨ ãà ¢¥¨ï �¨à ª  ¤«ï ¯à®¬¥¦ãâ®çëåá®áâ®ï¨© ¨ í«¥ªâà®®¢ áà¥¤ë á®®â¢¥âáâ¢¥®.� ä®à¬ã«¥ (4) ¥©âà¨ë© â®ª j� = ��(q0)�L�(q);¯à¨ç¥¬ ��j(q0) | ¤¨à ª®¢áª¨ á®¯àï¦¥ë© ¡¨á¯¨®àª®¥ç®£® ¥©âà¨® á ¨¬¯ã«ìá®¬ q0 (q02 = m02� );�i(q) | ¡¨á¯¨®à  ç «ì®£® ¥©âà¨® á ¨¬¯ã«ìá®¬q (q2 = m2�); ¨¬¯ã«ìá ¨§«ãç¥®£® ä®â®  k = q� q0;e�(k) | ¢¥ªâ®à ¯®«ïà¨§ æ¨¨ ¨§«ãç ¥¬®£® ä®â® ,  í¥à£¨ï �¥à¬¨ á¢ï§   á ª®æ¥âà æ¨¥© í«¥ªâà®®¢á®®â®è¥¨¥¬ n = eH2�2q�2 �m2:� ¯à¥¤¥«ì®¬ á«ãç ¥ ¥à¥«ïâ¨¢¨áâáª®£® í«¥ªâà®-®£® £ § , ª®£¤  � �m�2 � 1� 1;¨ ¥à¥«ïâ¨¢¨áâáª®£® ¥©âà¨® (jqj � m�) ¨§ ä®à¬ã«(4){(5) ¤«ï ¤¨ää¥à¥æ¨ «ì®© ¢¥à®ïâ®áâ¨ à á¯ ¤  å®¤¨¬dw= 8(eH)2(eGF )2m��6q0q00 "� �m�2 � 1#�� cos4 �(1 + cos �)�(q � q0 � k)d3q0d3k; (6)£¤¥ � | ã£®« ¬¥¦¤ã  ¯à ¢«¥¨¥¬ ¨¬¯ã«ìá  ä®â® ¨  ¯à ¢«¥¨¥¬ ¬ £¨â®£® ¯®«ï.�§ (6) á«¥¤ã¥â, çâ® ã£«®¢®¥ à á¯à¥¤¥«¥¨¥ ä®â®-®¢ ®â à ¤¨ æ¨®®£® à á¯ ¤  ¥©âà¨® ¢ § ¬ £¨-ç¥®¬ í«¥ªâà®®¬ £ §¥, ª ª ¨ ¢ ¢ ªãã¬®¬ á«ã-ç ¥ [7], ¯à®¯®àæ¨® «ì® å à ªâ¥à®¬ã ¬®¦¨â¥«î(1 + l cos �); £¤¥ l = +1 ¤«ï «¥¢ëå ¤¨à ª®¢áª¨å ¥©â-à¨® ¨ l = 0 ¤«ï ¬ ©®à ®¢áª¨å ¥©âà¨®. �«ï ¯®«-®© ¢¥à®ïâ®áâ¨ à á¯ ¤  ¢ ¥¤¨¨æã ¢à¥¬¥¨ ¨ ¢ ¥¤¨-¨æ¥ ®¡ê¥¬  ¨§ ä®à¬ã«ë (6)  å®¤¨¬w= 85�5m� "� �m�2 � 1# (eH)2(eGF )2 == 1285 m�m2n2�G2F ; (7)£¤¥ � | ¯®áâ®ï ï â®ª®© áâàãªâãàë, GF | ª®-áâ â  �¥à¬¨, m | ¬ áá  í«¥ªâà® , n | ª®æ¥â-à æ¨ï í«¥ªâà®®¢,   ¬ áá  ª®¥ç®£® ¥©âà¨® ¯®«®-¦¥  à ¢®© ã«î.�®¦® ¯®ª § âì, çâ® ¢ á«ãç ¥ à¥«ïâ¨¢¨áâáª®£®¥©âà¨® ¨ ¥à¥«ïâ¨¢¨áâáª®£® í«¥ªâà®®£® £ §  ¢¥-à®ïâ®áâì ¯à®æ¥áá  á®¤¥à¦¨â ¤®¯®«¨â¥«ìë© ¯®áà ¢¥¨î á (7) ®¡é¨© ¬®¦¨â¥«ì, à ¢ë© á â®ç-®áâìî ¤® £« ¢®£® ª®íää¨æ¨¥â  m�=E� ; â.¥. ¨¬¥¥â¬¥áâ® ã¬¥ìè¥¨¥ ¢¥à®ïâ®áâ¨ ¯à®æ¥áá .
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